
In the struggle for survival, the fittest win out 

at the expense of their rivals 

because they succeed in adapting themselves 

best to their environment

Charles Darwin

Darwin Center for Biogeology

The Darwin Center is intended to be a center of excellence for research, where 

universities and research institutes join forces to enhance efficiency and visibility. 

This enhanced visibility should result in increased cooperation with partners from 

industry and society, and attract the most outstanding local and foreign students.
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The Darwin Center for Biogeology is a collaboration that started in 
December 2004. Six institutes cooperate with financial support of 
NWO to stimulate and strengthen biogeological research in The 
Netherlands, with emphasis on truly interdisciplinary and excellent 
research in this field of expertise. The initial years have been very 
successful. In 2007, the Darwin Center for Biogeology once again 
showed that this virtual form of cooperation is a very responsive, 
efficient and effective way of promoting and funding research. By 
the 2007 year-end a total of 34 scientists had been appointed since 
the program started in December 2004. Most of the research 
programs also rely on collaboration between various research groups 
that did not exist before the Darwin Center started. 

Business summaries are provided annually by the Darwin Center with 
scientific accomplishments reported every second year. This annual 
report provides an account of the Darwin Center’s activities in 2007. 
Next year, we will be publishing a biennial scientific report, covering 
2007 and 2008. The current report discusses the policy pursued with 
regard to the acceptance of research proposals submitted, the 
procedures followed, performance indices, research groups, the 
program proposals accepted, the long-term budgets and the Darwin 
activities that the Center organized for the general public during the 
year. Finally, we introduce the International Advisory Board – 
established in December 2007 – in context of the policy concerning 
quality assurance to which the Darwin center has signed up. 

Arian Steenbruggen, Managing Director 

Bert van der Zwaan, Scientific Director

Perturbations of the Earth and its ecosystems result in both rapid 
and slow changes which are difficult to predict. This is due to the 
many feedbacks between biota and the surrounding environment 
leading to a complex interplay of process and response, with 
different stable states as a potential outcome. The complexity is 
enhanced further by change-response patterns at different spatial 
scales, up to the largest scale where we speak of System Earth. For 
a good understanding of System Earth, a study of the steady state 
provides less insight than a study of perturbations and the feed-
back mechanisms that later snap into place. So far, most research 
deals with the steady state at different scales. We, however, believe 
that change and feedback should be the focus of study since they 
determine the behaviour of the system over time. 

Therefore, the overall theme of the Darin Center is the study of 
biogeochemical cycling and resulting environmental change. This 
includes reconstruction of past abrupt change and its impact on 
biota on long time scales. 
In this context, the Darwin Center has formulated the following 
two main themes:
•	 Biogeochemical cycles and functional biodiversity
•	  Paleoenvironmental reconstructions and biological validation  

of proxies

To focus on change and feedback mechanisms within these two 
themes,  the process-based approach and system-based approach 
are distinguished. That results in four sub-themes:

Introduction

Darwin Research

                                     Themes 
Approach

Biogeochemical cycles 
and functional biodiversity

Paleoenvironmental reconstructions 
and biological validation of proxies

Process

1A

Molecular and microbial roots of 

biogeochemical cycles

2A 

Evolution of life: impact on past 

biogeochemical cycling

System

1B 

Relations between biogeochemical cycling 

and ecosystem functioning

2B

Abrupt paleoenvironmental change 

and proxies
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Soil biogeochemistry: Kabat/Hoosbeek

Prof. N. van Breemen (Chair pedology) till 2006

Dr. P. Buurman (Associate professor) till 2006

Prof. dr. Pavel Kabat (chair Earth System Science per 1-4-2006) april 2006 - current

Dr. M.R. Hoosbeek (associate professor) since beginning - current

RU

Aquatic Ecology: Roelofs

Prof.dr. J.M.van Groenendael (Chair Aquatic Ecology) till september 2007

Prof.dr. J.G.M. Roelofs (associate/professor) since beginning - current

Dr. L.P.M. Lamers (assistant professor) since beginning - current

Dr. A.J.P. Smolders since october 2006 - current

Microbiology: Jetten

Prof.dr.ir. M.S.M. Jetten (Chair microbiology) since beginning - current

Dr. H.J.M. Op den Camp (associate professor) since beginning - current

Dr.ir. M. Strous (assistant professor) since beginning - current

Dr. J.T. Keltjens (associate professor) since beginning - current

NIOO

Ecosystem Studies: Middelburg

Prof. Dr. C.H.R. Heip (centre director) since beginning - current

Prof. Dr. J.B.M. Middelburg (head of department) since beginning - current

Dr. K.E.R. Soetaert (senior scientist) since beginning - current

Microbial Ecology: Laanbroek

Prof. H.J. Laanbroek (centre director / head of department) since beginning - current

Dr. H.J. Gons (senior scientist) Deceased September 2007

Dr. P.L.E. Bodelier (senior scientist) Starting 01-01-2008

VU

Terrestrial biogeochemistry: Dolman

Prof. A.J. Dolman (Chair Geo-environments) since beginning - current

Dr. L.A. Bruynzeel (associate professor) till 2006

Dr. J. van Huissteden (assistant professor) since beginning - current

Paleoceanography: Kroon

Prof. D. Kroon (Chair Paleoecology and Paleoclimatology) till 12-2007

Dr. G.M. Ganssen (associate professor) since beginning - current

Dr. O. van der Plassche (asssociate professor) since beginning - current

Dr. S.R. Troelstra (assistant professor) since beginning - current

Dr. H.B. Vonhof (assistant professor) till 2006

Terrestrial Ecology: Aerts 

Prof. R. Aerts (chair System Ecology) since beginning - current

Prof. J. Rozema (professor) since beginning - current

Dr. J.H.C. Cornelissen (assistant professor) since beginning - current

Participating institutes and their research groups, leaders & members Period

UU

Biogeology, Paleoecology Molecular paleontology: Van der Zwaan

Prof.dr. G.J. van der Zwaan (chair in Biogeology) since beginning - current

Dr. F.J. Hilgen (associate professor) since beginning - current

Dr. L. Lourens (assistant professor) since beginning - current

Dr. W.J. Zachariasse (associate professor) retired 2005

Dr. A.J. van der Meulen (assistant professor) retired 2005

Prof.dr. J.W de Leeuw (0.2 chair Organic Geochemistry) since beginning - current

Prof.dr. J.S. Sinninghe Damsté (0.2 chair in Molecular Paleontology) since beginning - current

Dr. G.J. Reichart (assistent professor) 2005-current

Marine Biogeochemistry: Van Cappellen

Prof. dr. P. Van Cappellen (chair in Geochemistry) since beginning - current

Dr. Ir. C. Slomp (associate professor) since beginning - current

Dr. P. Regnier (assistant professor) since beginning - current

dr. T Behrends (assistant professor) since 2007 - current

Prof.dr. G.J. de Lange (UHD/professor) since beginning - current

Paleoecology: Lotter

Prof.dr. A.F. Lotter (chair in Palaeoecology) since beginning - current

Prof. Dr. H. Brinkhuis (associate professor) since beginning - current

Dr. R. Wagner (assistant professor) since beginning - current

Dr. W. Kürschner (assistant professor) since beginning - current

Prof. dr. J.W. de Leeuw (0.1 chair Molecular Paleoecology) since beginning - current

NIOZ

Marine Biogeochemistry: Sinninghe Damsté

Prof.dr. J.S. Sinninghe Damsté (department head; 0.8) since beginning - current

Dr. S. Schouten (senior scientist) since beginning - current

Dr. E.C. Hopmans (scientist; 0.8) since beginning - current

WUR

Terrestrial Ecosystems and Nature Conservation: Berendse

Prof. F. Berendse (chair System Ecology and nature conservation) since beginning - current

Dr. E. Veenendaal (associate professor) since beginning - current

Dr.ir. M.M.P.D. Heijmans (Lecturer) since beginning - current

Microbiology: Stams

Prof .dr. F. Stams (professor Microbiology) since beginning - current

Ecology and Modelling: Scheffer  No active participation

Prof .dr. M. Scheffer (Chair Aquatic Ecology)  

Abbreviations:
UU Utrecht University
WUR Wageningen University and Research Centre
NIOO Netherlands Institute of Ecology

RU Radboud University Nijmegen
VU VU University Amsterdam 
NIOZ Royal Netherlands Institute for Sea Research

To perform this ‘Darwin research’, the six participating institutes of the Darwin Center (UU, NIOZ, VU, NIOO, RU 

& WUR) committed in total 15 research groups with facilities for the first four years (followed by another four 

years upon continuation (If NWO funding of the DC is sustained). These 15 Darwin research groups contain(ed) 

the following researchers and group leaders:

Darwin Research groups
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Program nr.
Project nr.

subtheme
Program coordinator
project leader

researcher (PhD/PD) funding date start of project

1010 1a Stams  1-apr-05

1011a  Stams M. Balk (PD) 15-sep-05

1011b  Stams T. van Gelder (techn) 15-sep-05

1012  Sinninghe Damsté A. Klimiuk (PhD) 8-okt-06

1020 1a/2a Sinninghe Damsté  1-apr-05

1021  Stal J. Compaore (PhD) 1-feb-06

1022  Sinninghe Damsté Th. Bauersachs (PhD) 1-jan-06

1030 1a Laanbroek  11-jan-06

1031  Laanbroek J.Wang (PhD) 1-nov-05

1032  Van Cappellen S.Vollrath (PhD) 1-jan-07

1040 1b Dolman  31-jan-06

1041  Dolman F.J.W. Parmentier (PhD) 1-sep-06

1042  Aerts F. Keuper (PhD) 1-feb-07

1043  Berendse D. Blok (PhD) 15-mrt-07

1044  Lotter M. van Hardenbroek (PhD) 1-jan-07

1050 1a/1b Sinninghe Damsté  11-jan-06

1051  Jetten S.C.M.Haaijer (PD) 1-jan-07

1052  Middelburg B. Veuger (PD) 1-jul-07

1053  Sinninghe Damsté A. Pitcher (PhD) 1-mei-06

1060 1a/1b Jetten  11-jan-06

1061  Jetten D.J. Kip (PhD) 16-okt-06

1062  Sinninghe Damsté J. van Winden (PhD) 1-jul-07

1070 1b Lotter  11-jan-06

1071  Roelofs M. van Kempen (PhD) 1-okt-06

1072  Lotter/Brinkhuis J. Barke (PhD) 1-sep-06

1073  Reichart E. Speelman (PHD) 15-jul-06

1080 1a/2b Schouten  5-jul-06

1081  Middelburg Position open  

1082  Schouten position open  

1090 1a/1b Jetten  10-jan-07

1091  Jetten M.C. Schmid (PD)  

1092  v.d Zwaan position open  

1100 1a/1b Van Cappellen  10-jan-07

1101  Laanbroek A.K. Steenbergh (PhD) 1-okt-07

1102  Slomp position open  

1110 1a/2b Jetten  10-jul-07

1111  Jetten position open  

1112  Sinninghe Damsté position open  

2010 2b Sinninghe Damsté  13-apr-05

2011  Sinninghe Damsté C. Blaga (PhD) 1-nov-05

2012  Laanbroek L. Vissers (PhD) 1-okt-05

2013  Lotter F. Verbruggen (PhD) 1-okt-05

2020 2b Kroon  8-apr-05

2021  De Lange S. Ní Fhlaithearta (PhD) 1-feb-06

2022  Kroon M. Dedert (PhD) 1-mrt-06

2023  Lourens L. Stap (PhD) 1-mrt-06

2030 2b van der Zwaan  13-apr-05

2031  Reichart J. Wit (PhD) 1-dec-06

2032  Kroon S. Jung (PD) 1-mrt-06

2033  Hilgen A. Mourik (PhD) 1-sep-05

2040 2a van der Zwaan  4-jul-05

2041  van der Zwaan M. Wolthers (PD) 1-mrt-06

2042  Middelburg J. van Frausum (PhD) 22-nov-06

2050 2b Sinninghe Damsté  5-jul-06

2051  Stams R. Aydin (PhD)  

2052  Sinninghe Damsté F. Peterse (PhD) 1-jan-07

2060 1b/2a/2b Middelburg  10-jul-07

2061  De Baar position open  

2062  Middelburg position open  

2063  Schouten position open

Research Programs
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The Darwin Center for Biogeology only funds multidisciplinary programs in which biologists and earth scientists 

collaborate. All Darwin researchers (as listed in the previous paragraph) are entitled to submit program proposals 

consisting of a minimum of 2 and a maximum of four PhD’s/PD’s. In total, 66 PhD/Postdoc positions will be 

funded in a period of eight years. In the first phase (2005 – 2007), 17 programs have been commissioned 

containing a total of 43 PhD/PD positions, 5 of which in 2007, the last call of the first phase. 34 positions are 

engaged at the end of 2007. The 17 programs funded during the first phase, of which the ones commissioned in 

2007 in blue (last four digits of the program numbers depicted for reference to table with program information, 

such as personnel and start of related projects):

Prog.nr. Program title

1010  Bacterial anaerobic methane oxidation in high temperature 
environments

1020  Role of cyanobacteria in present and past biogeochemical 
cycling

1030  The role of microbial activity in iron-deposition in wetland 
ecosystems

1040  Biogeological feedbacks between temperature change, 
hydrology, vegetation change, and the carbon cycle at high 
latitudes

1050 The role of crenarchaeota in the marine nitrogen cycle
1060  Carbon recycling in peat bogs, with special emphasis on 

the role of methanotrophic symbionts
1070  The DARWIN Azolla project – (palaeo) ecology and 

biogeochemistry of the freshwater fern Azolla and its 
importance in global biogeochemical cycles

1080  Impact of benthic processes on biogeochemical organic 
carbon cycling and organic proxy records in marine 
sediments

1090 The role of benthic foraminifera in the global N-cycle

1100  The Darwin Phosporus cycle project: Role of sulphate-
reducing bacteria in sediment phosporus preservation and 
consequences for global climate change

1110  Anaerobic ammonium oxidation: Impact on present and 
past oceanic nitrogen cycling

2010  Validation of palaeotemperature proxies in marine and 
lacustrine systems

2020 Origin and cause of Paleogene hyperthermal events
2030  Biological validation  of carbonate-based proxies and 

application to the Middle Miocene onset of icehouse 
conditions and the closure of the Tethys: seasonality as a 
key factor

2040  Niche engineering and the evolution of biogeochemical 
cycles through time

2050  Continental climate signals from marine sediments: 
validation of organic proxies based on membrane lipids of 
soil bacteria

2060  Microbial carbon fixation in past and future high CO2 
oceans

More information concerning the scientific content of the ‘blue’ programs are given in the appendix. 
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Process from call to funding

The entire process from call to funding is completed within only 4 to 
5 months, achieved by using a review panel. A panel consists of 4 to 
5 independent experts from the field of Biogeology from outside the 
Netherlands, invited by the managing director of the Darwin Center. 
The composition of the panel may vary depending on the call 
(nature). The identity of the research panel members is only known 
to the managing director and the (independent) chair of the Board 
of the Darwin Center. 
The entire procedure is coordinated by the Darwin Center Office. 
Each panel member receives and reviews each individual proposal. 
These reviews are sent to the applicant, who has one week to submit 
a rebuttal. All reviews and rebuttals are collected by the Office and 
then sent to all members of the review panel for preparation for the 
so called review day. During an entire day, the panel gathers to 
discuss each proposal after which they each rank the proposals 
based on formal ranking criteria as given in the call text. A final 
discussion using the numerical mean outcome ultimately decides 
the definite ranking. 
Together with a report of the discussion, this ranking goes to the 
Steering committee, on which they base their advice to the board 
who ultimately decides. 

9

                                                                              call 5

Call for proposals 10 februari 2007

Deadline for submission 1 mei 2007

Individual reviews from panel 15 mei 2007

Rebuttals 23 mei 2007

Review panel meeting 4 juni 2007

Steering Committee meeting 18 juni 2007

Final decision Board 29 juni 2007

Indices of submitted and awarded programs per subtheme and call

Timetable 5th call

Calls for proposals

# = number of programs;  * = also subtheme 2a; ** = also subtheme 2a and 2b

Policy concerning thematical imbalance

The majority of the projects awarded grants in the first Darwin round 
involved proxy studies. An adjustment was consequently required in 
order to improve the balance in the research topics, as stipulated in 
the Darwin Center’s original application. The Board therefore 
adopted the Steering Committee’s advice to invite only proposals 
for theme 1 (biogeochemical cycles) in the second call. A total of 14 
positions were awarded in this second round. Due to matching 
problems of several Darwin research groups, only four applications 
were submitted in the third round; two of these, involving a total of 
four research positions, were commissioned. In order to prevent too 
few submitted applications for the next call, the Board adopted the 
Steering Committee’s advice to have a call open for all themes. 
However, in the event of an equal score for the quality criteria, it was 
decided that a balancing criterion should be taken into account in 
order to fund more system-oriented research within the Darwin 
Center. Only one application on subtheme 1b was submitted again 
due to matching problems of several research groups. The review 
panel of that call thought this proposal not to be equal in quality 
compared to the other applications, hence the balancing criterion 
could not be used. To get as many applications as possible, the fifth 
call was open to external applicants, who may comprise 75% of the 
application, i.e. 3 of the maximum of 4 positions, as long as the 
main applicant was a Darwin researcher. This, because of the 
matching problems encountered among the Darin research groups 
and also potential entry of new groups in the second phase. In the 
fifth round, two applications were awarded funding, both 
combinations between several subthemes, but not resulting in a 
balance between the different subthemes. 

In 2007, one final call was launched, in order to fill the amount of positions as originally agreed with NWO for the 

first phase. In this 5th call, researchers from outside the Darwin center were entitled to submit project proposals 

as part of a program proposal to a maximum of 75% of the total program proposal, provided that the main 

applicant is a Darwin researcher. However, few have taken advantage of this opportunity.

 

call 1 (2005) call 2 (2005) call 3 (2006) call 4 (2006) call 5 (2007) total

Submitted

sub-theme # positions # positions # positions # positions # positions # positions

1a 3 8 4 9 1 2 2 4 1* 2* 11 25

1b 2 7 4 11 0 0 1 2 3** 7** 10 27

2a 3 8 0 0 0 0 0 0 0 0 3 8

2b 4 11 0 0 3 6 1 2 1 4 9 23

total 12 34 8 20 4 8 4 8 5 13 33 83

Awarded

sub-theme # positions # positions # positions # positions # positions # positions

1a 2 5 3 7 1 2 2 4 1* 2* 9 20

1b 0 0 2 7 0 0 0 0 1** 3** 3 10

2a 1 2 0 0 0 0 0 0 0 0 1 2

2b 3 9 0 0 1 2 0 0 0 0 4 11

total 6 16 5 14 2 4 2 4 2 5 17 43
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Communication and collaboration on institute-level takes place 
through newsletters (approximately 3 per year), the Darwin Center 
website (www.darwincenter.nl), the annual Darwin Days, and by 
e-mailings. On program-level, three-monthly meetings are standard.

Newsletters
March 2007
July 2007
October 2007

Darwin Symposium
16 January Anthropogenic and climatic impact on shelf sea 
ecosystems
Location: Aardwetenschappen, UU

Darwin Debate – Climate versus Economy
20 January National Darwin Climate and Environment Debate (de 
Balie, Amsterdam)
Debate on the current state of affairs in climate science and the 
economic consequences and opportunities of climate change and 
climate policy.
The opening keynote speaker was Dr Robert Watson, Chief Scientist 
and Director for Environmentally and Socially Sustainable 
Development (ESSD) at the World Bank, co-chair of the Board of 
Directors of the Millennium Ecosystem Assessment and former 
Chair of the Intergovernmental Panel on Climate Change (IPCC). 
The second part of the evening was a panel discussion on the current 
state of affairs in climate science and the economic aspects of 
mitigation, adaptation and prevention. The panel was chaired by 
Martijn van Calmthout (Science Editor, De Volkskrant).

Darwin Date – Charles Darwin meets Jonathan Swift
18 February An intellectual meeting between two Darwin researchers 
in a public lecture at the National Natural History Museum Naturalis. 
The first Darwin Date was between dr. prof.dr.ir. Filip Meysman, 
Netherlands Institute of Ecology (NIOO-KNAW) and dr.ir. Marc Strous, 
Radboud University Nijmegen. The title of their lectures were: 
Darwin’s last idea more important than previously believed and Back to 
Brobdingnag; microbiology sheds new light on climate debate.

Darwin Days
26 – 27 April First Darwin Days at Koningshof, Veldhoven. 
One of the objectives of the Darwin Center for Biogeology is to 
arrange regular get-togethers where its researchers can meet each 
other. Many of our researchers already meet regularly at symposiums, 
research program meetings etc. But these occasions are not 
necessarily attended by all Darwin researchers. This is why the 
Darwin Center is organizing Darwin Days every two years. 

The Darwin Days take the form of an international Biogeology 
conference, where the Darwin Center will report on its own progress 
and results, and where there will also be time to discuss other global 
developments.

IPCC Symposium
6 June The PCCC (Platform Communication on Climate Change) 
organized a symposium entitled ‘The IPCC report and the 
consequences for the Netherlands’ in Amsterdam to mark the 
publication of the IPCC climate reports. PCCC conducted a 
preliminary survey of the consequences of the IPCC reports for the 
Dutch situation. The results of this survey and the main conclusions 
of the IPCC reports have been outlined in a brochure. The Darwin 
Center is represented in the PCCC. Location: Rode Hoed, Amsterdam

Academic Annual Award 06/07
6 June  At the award ceremony at the Netherlands Institute for 
Sound and Vision in Hilversum, Utrecht University was awarded the 
Academic Annual Award for its work on ‘Joining paleoclimatologists 
on an expedition to a future greenhouse world’. With Scientific 
contributions by the Darwin Center for Biogeology.

Geotruck
The Geotruck is a mobile classroom in which senior high school 
students (VWO) can look into global problems such as climate 
change, energy shortages, overpopulation, poverty and so on. The 
Darwin Center for Biogeology is a partner in the Geotruck project; 
the truck will be cruising around to mark the international year of 
Planet Earth (2008).
www.geotruck.nl

Urbino Summer School, Urbino, Italië
18 July – 3 August
Sponsored by the Darwin Center and partly organized by Darwin 
researchers.

Darwin Christmas Lecture 2007
15 December ‘Mankind as a geological force’ by prof. Jelle Reumer, 
organized in cooperation with de Volkskrant and the National 
Natural History Museum Naturalis. 
In his lecture, Reumer discussed who is mankind, the only animal 
species concerned about its own fate and that of others? Who are 
these humans with their external focus? How did we end up on 
Earth? And in such great numbers? Mankind turns out to be the end 
result of a series of accidental biological events. A mammal like all 
other mammals, but one that behaves like an invasive animal 
species.
www.darwincenter.nl/lecture.htm

The 2008-2012 Darwin Center budget is depicted below. Already allocated funds are depicted in blue. 

These are the tranches of projects from programs commissioned in the first phase. 

Budget is also reserved for international student exchange and special project expenditures 

and calamities. In brown are the expenditures of the first phase of the Darwin Center.

 Long Term Budget Darwin Center for Biogeology (k€)                                                                   allocated funds in blue  
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Long term Budget Darwin CenterOverview Darwin activities 2007

Communication and collaboration is essential to the Darwin Center, not only between researchers, researchers 

and the Office, but also with the broader scientific community and towards the more general public. Creating 

brand awareness is important in establishing the status of the Darwin Center within the scientific community 

and within Dutch society. In this light, the Darwin Center once again organized a series of well attended Darwin 

activities as listed below. 

2004 2005 2006 2007 2008 2009 2010 2011 2012 Total

INCOME

NWO-ALW 500 1.500 1.500 1.000 0 1.000 1.000 500 1.000 8.000

Matching Participants 500 1.500 1.500 1.000 1.000 1.000 1.000 500 0 8.000

Total 1.000 3.000 3.000 2.000 1.000 2.000 2.000 1.000 1.000 16.000

budget from last financial year 0 1.000 3.167 4.389 4.402 3.080 2.387 2.638 2.099

Budget size 1.000 4.000 6.167 6.389 5.402 5.080 4.387 3.638 3.099

EXPENDITURE

Darwin Center Organization:

Staff 7 79 83 110 110 111 114 115 116 845

Peer review 0 10 6 9 8 8 8 5 0 55

Office  0 2 3 4 4 4 4 4 4 29

Audit 0 0 2 2 2 2 2 2 2 14

Accomodation 0 10 10 10 10 10 10 10 10 80

Communication 4 58 63 163 160 100 100 100 52 800

Projects 1st phase:

personnel 1st Call (16) 0 797 797 797 797 0 0 0 0 3.188

projects 1st Call 0 36 36 36 36 0 0 0 0 145

personnel 2nd Call (14) 0 0 700 700 700 700 0 0 0 2.800

projects 2nd Call 0 0 34 34 34 34 0 0 0 138

personnel 3rd Call (4) 0 0 200 200 200 200 0 0 0 800

projects 3rd Call 0 0 10 10 10 10 0 0 0 40

personnel 4th Call (4) 0 0 0 200 200 200 200 0 0 800

projects 4th Call 0 0 0 10 10 10 10 0 0 40

personnel 5th Call (5) 0 0 0 0 250 250 250 250 0 1.000

projects 5th Call 0 0 0 0 13 13 13 13 50

Projects 2nd Phase:

personnel (23) 0 0 0 0 0 1.150 1.150 1.150 1.150 4.600

Benchfees 58 58 58 58 230

Special project expenditures & calamities:

Equipment 0 0 0 0 22 22 22 22 22 110

Fieldwork 0 0 0 0 30 30 30 30 30 150

Calamities 0 0 0 0 15 12 12 12 12 63

International student exchange 0 0 0 0 5 5 5 5 5 25

Total 0 833 1.778 1.988 2.322 2.693 1.749 1.539 1.277 16.000

Budget size minus expenditure 1.000 3.167 4.389 4.402 3.080 2.387 2.638 2.099 1.822
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Darwin Center for Biogeology

Board
Prof. dr. W.G. Mook, NWO, chair
Prof. dr. P. Hooimeijer, UU
Prof. dr. C. Heip, NIOZ
Prof. dr. B. Oudega, VU
Prof. dr. L.E.M. Vet, NIOO
Ir. C.T. Slingerland, WUR
Prof. dr. S.E. Wendelaar Bonga, RU

Scientific Steering Committee
Prof. dr. G.J. van der Zwaan, UU
Prof. dr. R. Aerts, VU
Prof. dr. F. Berendse, WUR
Prof. dr. ir. M.M. Jetten, RU
Prof. dr. H.J. Laanbroek, NIOO
Prof. dr. J.S. Sinninghe Damsté, NIOZ

Participating Research Groups
UU   Biogeology/Paleoecology / Molecular Paleontology vd Zwaan & de Leeuw
 Marine Biogeochemistry  van Cappellen
 Paleoecology  Lotter
VU Terrestrial biogeochemistry Dolman
 Terrestrial Ecology  Aerts
 Palaeoceanography  Kroon/…
WUR Soil Biogeochemistry/Earth System Science van Breemen/Kabat
 Microbiology  Stams
 Ecology & Modelling  Scheffer
 Terrestrial Ecosystems/Nature Conservation Berendse
RU Microbiology  Jetten
 Aquatic Ecology  v. Groenendael/Roelofs
NIOO Microbial Ecology  Laanbroek
 Ecosystem Studies  Heip/Middelburg
NIOZ Marine Organic Biogeochemistry Sinninghe Damsté

NWO

Peer Review Panel

International Advisory Board
Prof. dr. J.Bijma (chair)  Prof. dr. J. Birks
Prof. dr. K.J. Edwards  Dr. A. Ridgwell
Prof. dr. T.V. Callaghan  Prof. dr. H. Spero

Scientific Director
Prof. dr. G.J. van der Zwaan

Managing Director
Dr. A. Steenbruggen

Darwin Office
Dr. C.H. Kooi-de Bruijne (staff)
M.J.W. Boonstra (administration)
Drs. N.E. Meijer (communication)

The Darwin Center is a virtual institute, formed by fifteen research 
groups from the following six participating institutes: 
•	 Utrecht University (UU)
•	 Netherlands Institute of Ecology (NIOO)
• Radboud University Nijmegen (RU)
• Royal Netherlands Institute for Sea Research (NIOZ)
• VU University Amsterdam (VU)
• Wageningen University and Research Centre (WUR)
Utrecht University is responsible for coordinating the cooperation 
between all participants, which is formalized within the so-called 
‘collective agreement’. 
In the public domain, the Darwin Center forms a partnership with 
Naturalis, the Dutch national museum of Natural History. It is  
also a partner in the Geotruck, an informative, inspirational and 
educational initiative of Geosciences (Utrecht University) aimed at 
high school students.

Board
The Board of the Darwin Center is responsible for the general policy 
of the Darwin Center and consists of representatives of each of the 
participating institutes. It is chaired by an independent candidate 
nominated by NWO/ALW. All members have equal voting rights, 
except for the chairman who uses his vote only when the votes are 
equally divided. The Board appoints the Darwin Center directors 
(management team).  

Scientific Steering Committee 
The Scientific Steering Committee is composed of six of the leaders 
of the 15 research groups, one for each of the participating institutes. 
The committee is responsible for the research strategy and together 
with the management team, it is responsible for ensuring and ever-
improving the scientific quality and coherence of the center.

Management Team
The Darwin Center has a management team consisting of a scientific 
director and a managing director. The scientific director, chair of the 
management team, is responsible for coordinating the activities of 
the management team and for maintaining the contacts with the 
Board and the Scientific Steering Committee. The scientific director 
is selected by the Board of the Darwin Center from amongst the 
leaders of the 15 participating research groups. The managing 
director is responsible for the Office of the Darwin Center and the 
review procedures of the scientific programs. 

Darwin Center Office 
The Darwin Center has a central office, which takes care of 
implementation, administration and communication. It is 
responsible for supporting the review procedures of the scientific 
programs, project- and financial administration, public activities, 
drafting annual reports, financial control, the newsletter and 
maintaining the website. 

Quality assurance and International Advisory Board
Within the Darwin Center funding and projects are only then 
allocated if the quality of the proposed research is ranked as very 
good to excellent based on peer review by a review panel. This 
process is described under Calls for Proposals in this volume and is 
organized by the managing director in such a way that steering 
committee nor scientists are involved in any way in the selection of 

peers. Based on the findings of the review panel, the steering 
committee makes recommendations to the Darwin Center Board on 
awarding funding or not. By doing so, the Darwin Center strives for 
continuous improvement on the quality of its research program. 
In the same vein, we are very happy that a number of international 
peers of great reputation agreed to accept a position on the 
International Advisory Board. The board will advise the Center on all 
scientific issues, starting with the self-evaluation of the first three 
years of the centre’s existence, which will be compiled in the first 
half of 2008.
On the 21st of December 2007, the Board of the Darwin Center 
implemented the International Advisory Board (IAB), containing the 
following members:

Prof. Dr. Jelle Bijma (chair)   
Institute: Marine Biogeosciences, AWI- Bremerhaven, DE
Expertise:  Global biogeochemical cycles; Paleoclimatology; Stable 

isotope and trace element geochemistry; 
Biomineralisation; Population dynamics of planktic 
Foraminifera

Prof. Dr. John Birks      
Institute:  Department of Biology University of Bergen, NO; ENSIS 

professor of Quantative Paleoecology, ECRC, University 
College London; Adjunct professor, dept. of Biology, 
Queen’s University, Kingston, Ontario.

Expertise:   Quaternary pollen analysis, vegetational history, 
quantitative palaeoecology, and palaeolimnology. 
Community plant ecology. Numerical approaches for the 
analysis of plant-geographical data

Prof. dr. Terry V. Callaghan
Institute:  Royal Swedish Academy of Sciences, Abisko Scientifiv 

Research Station, Sweden: Department Animal and Plant 
Sciences, University of Sheffield, UK

Expertise:   Ecosystem processes in the arctic environment. The 
research has two components: seeking to understand 
mechanisms of survival and adaptation to arctic 
environments, and assessing the responses of organisms 
and ecosystems to changing environmental conditions.

Associate professor dr. Katrina Edwards
Institute:  Division of Marine Environmental Biology. Department of 

Biological Sciences, University of Southern California, USA. 
Expertise:  Geomicrobiology, microbial biogeochemistry, microbial 

transformations of Earth materials

Associate professor dr. Andy Ridgwell
Institute: School of Geographical Sciences, University of Bristol, UK
Expertise:  Environmental Sciences, Global Carbon cycle (and other 

biogeochemical cycles), Earth System modelling/Global 
process modelling

Prof. Dr. Howard Spero (not available until 2009)
Institute:  Department of Geology, University of California, Davis, USA
Expertise:  Biological and environmental parameters that affect the 

stable isotope and trace metal geochemistry of the shells 
of recent and fossil organisms; paleoclimatology, marine 
micropaleontology, and paleoceanography.
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Group leader: Prof. dr. M.S.M. Jetten (RU)

Projects:
1111
Elucidating the metabolism of marine anaerobic ammonium 
oxidizing (anammox) bacteria to understand their role in the 
biogeochemical cycling of nitrogen.
Project leader: Prof. dr. M.S.M. Jetten (RU)
Researcher: PhD-position

1112
Ladderane and other lipids of anammox bacteria as tracers for 
present-day and past oceanic nitrogen cycling
Project leader: Prof. dr. J.S. Sinninghe Damsté (NIOZ)
Researcher: PhD-position

Program abstract
1110 The availability of the nutrients nitrogen (N) and Phosphorus (P) 
limits the production of phytoplankton in the ocean surface waters. 
Consequently, the marine nitrogen cycle has a strong link with the 
marine carbon cycle and climate change. Recent studies have shown 
that anaerobic ammonium oxidation (anammox) is a major sink in 
anoxic basins, oxygen minimum zones and marine sediments 
contributing 50% or more to the nitrogen loss in the oceans. We 
recently enriched and purified the dominant marine anammox 
bacteria, Scalindua marina, and sequenced its genome, giving us 
the unique opportunity to study the geobiology of these bacteria. 
Anammox bacteria possess chemotaxonomically unique “ladderane’’ 
lipids and hopanoids, that are excellent biomarkers to assess past 
and present anammox activity, because the ladderane lipids 
composition is a function of the environmental conditions 
experienced by the bacteria. Building on our successful cooperation, 
we would like to combine the efforts of both microbiologists and 
geologists with aim to develop a proxy for past anammox activity 
on basis of the unique ladderane molecules and to understand the 
role of anammox bacteria in the oceanic N cycle in the present 
DARWIN proposal.

Project abstracts
1111 Until 10 years ago, microbiologists assumed that all the major 
groups of N cycle bacteria were known.
However, in recent years spectacular discoveries, such as anammox 
(anaerobic ammonium oxidation) and crenarchaeotal nitrification, 
have shown the contrary: We hardly know which micro-organisms 
are responsible for the major nitrogen conversions, and we know 
very little how and to what extent the different groups contribute 

to the (marine) N cycle. This project will continue with the successful 
enrichment of marine anammox bacteria to explore the potential 
metabolic traits and pathways of these bacteria. These enrichments 
will be the basis for continuous cultivation under defined 
environmental conditions (oxygen exposure, ammonia limitation, 
organic acid addition, exposure to Mn(IV), and exposure to different 
temperatures). Samples of the cultures will be analysed at NIOZ for 
lipid and hopanoid composition. In Nijmegen, both gene expression 
and proteomics of important anammox genes and proteins will be 
studied on the same samples to correlate lipid composition to 
metabolic changes. During a 2009 expedition, the importance of 
present day anammox in the Arabian Sea which containsthe largest 
oxygen minimum zone in the world will be investigated using the 
molecular and lipid
biomarkers.

1112 Anaerobic ammonium oxidation (anammox) is the bacterial 
oxidation of ammonium with nitrite. This natural process has just 
recently been discovered and seems to be responsible for more than 
50% of the nitrogen loss (by production of dinitrogen gas) in the 
ocean. Because inorganic nitrogen is an important nutrient for 
phytoplankton, this has important consequences for the primary 
production in the ocean. In this project microbiologists from RU 
Nijmegen with geochemists from NIOZ will investigate how 
anammox bacteria will contribute to present and past nitrogen 
cycling in the ocean. To this end marine anammox bacteria will be 
cultivated under controlled conditions and their lipid composition 
will be studied. These data will be used to study anammox in the 
Arabian Sea, an area characterized by the most intense oxygen 
minimum zone in the world, renowned for its extensive nitrogen 
loss. Diagenesis of marine anammox lipids will also be studied to be 
able to reconstruct the occurrence of anammox in past oceans. In 
the Jurassic and Cretaceous there have been times when the oceans 
were to a large extent anoxic (so called oceanic anoxic events) and 
anammox is assumed to have played an important role in nitrogen 
loss during these periods. This project will shed light on nitrogen 
cycling during these enigmatic periods of extensive carbon burial.

Group leader: Prof. dr. J.B.M. Middelburg (NIOO/CEME)

Projects:
2061
Interactions of Zinc, Iron and CO2 system with Polar Oceans 
Plankton in a High CO2 World.
Project leader: Prof. dr. H. de Baar (NIOZ)
Researcher: PhD-position

2062
Carbon acquisition, allocation and processing by plankton in a high 
CO2 world.
Project leader: Prof. dr. J.B.M. Middelburg (NIOO/CEME)
Researcher: PhD-position

Program abstract
2060 Atmospheric CO2 levels have fluctuated from <200 to > 3000 
ppm during the Phanaerozoic, increased from 280 to 380 ppm during 
the Anthropocene and will rise further to 500-1250 ppm at 2100 
depending on the socio-economic scenario. Increasing atmospheric 
CO2 penetrates into the ocean and will lower pH. Marine microbes 
account for about 50% of global primary production and it is thus 
pertinent to understand the impact of high CO2 and low pH on 
Marine microbes.
In this Darwin program, we propose to study the direct and indirect 
effects of high CO2 on the functioning of marine microbes in the 
present, past and future oceans. The interactions of zinc, iron and 
high CO2 will be studied for selected phytoplankton groups from 
polar ecosystems. The effects of high CO2 on the elemental 
stoichiometry and carbon processing by natural plankton 
communities comprising algae, bacteria and archaea will be 
investigated. Material from these experimental studies will be used 
to develop and calibrate new proxies for CO2 and pH based on the 
lipid composition of marine microbes. These new proxies will be 
used to reconstruct the changes in marine microbial communities 
during the Paleocene-Eocene, a period of rapid oceanic 
acidification.

Project abstracts
2061 The combustion of fossil fuels leads to emissions of carbon 
dioxide CO2, causing an increase of CO2 in the atmosphere as well 
as invasion of CO2 into the world oceans. Atmospheric CO2 is 
expected to be doubling at ~750 ppm at about 2050 A.D. while the 
acidity of the oceans will almost double from pH 8.1 to pH 7.9 units. 
This is only 43 years ahead and our children living today will

witness this double-CO2 world and acidified oceans. Oceans 
acidification will not only cause major changes of the inorganic 
carbon dioxide chemistry in seawater, but will also affect the 
biological availability of the essential trace elements iron (Fe) and 
Zinc (Zn). Fe is intimately linked with photosynthesis, and thus CO2 
fixation, while Zn is pivotal in the enzyme carbonic anhydrase for 
CO2 metabolism. The phytoplankton ecology of the Southern Ocean 
in a High-CO2 World will be studied under controlled Fe-Zn-light-
CO2 conditions mimicking the glacial/interglacial periods of past 
>650,000 years, the modern CO2 of today, and the double CO2 of 
2050 A.D. The physiological response will be studied in shipboard 
experiments in the Southern Ocean.

2062 Atmospheric CO2 concentrations have already increased from 
~280 to >380 ppm during the Anthropocene and will increase further 
to 500-1250 ppm at the end of this century depending on the socio-
economic scenario. Oceans take up a large part of the excess CO2 
with the consequence that surface ocean waters acidify. The 
biological consequences of ocean acidification are largely unknown, 
but important to investigate because these changes are essentially 
irreversible during our lifetimes.
We propose to study the direct and indirect effects of high CO2 and 
low pH on natural plankton communities. We will make a cross-
system analysis of phytoplankton characteristics, including 
elemental stoichiometry and isotopic composition. We will engage 
ourselves in large-scale mesocosm experiments with manipulated 
CO2 levels and perform some laboratory scale incubations with 
natural communities to investigate synergetic effects between high 
CO2 and elevated temperature and to study the carbon isotope 
fractionation among lipids, proteins and carbohydrates as a function 
of CO2. Moreover, we execute some dedicated deliberate tracer 
experiments with13C and 15 N to investigate the consequences of 
high CO2 on the transfer of carbon and nitrogen from primary 
producers to heterotrophic microbial consumers.

1110
Anaerobic ammonium oxidation: 
Impact on present and past oceanic nitrogen cycling

2060
Microbial carbon fixation 
in past and future high CO2 oceans
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